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Introduction

31
Coaches are frequently identified as a potential precipitating factor in athlete doping [2, 3, 4, 5, 32 6, 7, 8] . In their study of the experiences of five elite athletes who had admitted to doping, Kirby [5] 33 found a lack of engagement around doping issues by coaches was a factor that contributed to athletes' 34 decision to dope. Lentillon-Kaestner and Carstair's [7] analysis of the team and sport culture 35 experienced by young elite cyclists also found that significant others such as coaches, more experienced 36 cyclists, family and friends, and the wider world of professional cycling contributed to either a protective 37 or risky social context with regard to doping. The beliefs, knowledge, and engagement with doping 38 issues by coaches, support personnel, managers, and governing bodies play a critical role in defining 39 acceptable behaviour within a sport [8] . Coaches as a group, however, are underrepresented in 
42
In addition to being viewed as a precipitating factor, coaches also continue to be identified as 43 important agents in doping prevention [2, 3, 5, 9, 10]. Kirby [5] found that, for one of the athletes in 44 their study who had admitted to doping, a coach had been a positive role model and acted as a 4 that the benefits of doping outweighed the risks and costs. It would also seem that part of the athletes' 55 broader education underpinned positive attitudes to sport, health and fair play. Nonetheless, it was 56 apparent that the role of close personal relationships, including with their coach, was highly influential 57 [11] . Despite the recognition that coaches have the potential to act as a strong deterrent against doping,
58
little is known about coaches' perceptions of doping as an issue in sport, or their roles and actions with 59 regard to anti-doping.
60
A review of research in the area identified only four studies that examined coaches' perspectives 61 [4] . It revealed that coaches were faced with doping related issues in their work, believed doping could 62 lead to improved performance but was likely to have negative health consequences, and agreed that 63 they had a role to play in doping prevention. A survey of the attitudes and knowledge of anti-doping 64 rules of Australian athlete support personnel, which included coaches, found that for this group, at least,
65
there was variation in knowledge, uncertainty around anti-doping practices, and anti-doping was given a 66 relatively low priority [12] . Whilst this study provides some insight, further research is needed to better 67 understand coaches' perspectives on their role and actions as either a precipitating factor or deterrent 68 to doping.
69
Given the lack of research in the area involving coaches, it is useful to turn to general coaching 70 research that has examined coaches' roles, philosophies, and the connection with their coaching 71 behaviours. This research demonstrates that coaches', particularly experienced coaches, perception of 72 their coaching role and coaching philosophy guides their coaching behaviours and the issues they 73 identify and act upon [13, 14, 15, 16] . Furthermore, experts in coaching, teaching, and instructing 74 regularly reflect upon their beliefs and coaching philosophy as a means of monitoring their professional 75 practices [17] . Therefore, examining coaches' awareness and perceptions of their role will provide 76 valuable insight into why coaches do, or do not, act with regards to anti-doping.
5
An approach that has been employed successfully to examine coaches' perceptions of their role 78 and actions is Schön's [1] work relating to the reflective practitioner (e.g., [14, 15] 
86
In their work examining youth sport coaches' learning through reflection, Gilbert and Trudel [14] 
87
found that a coach's role frame influenced why certain coaching situations were considered an issue 88 worthy of reflection and what strategies were developed. For example, they found that a soccer coach's 89 role frame components of equity, personal growth and development and winning led to substitutions 90 being identified as an issue which in turn shaped how much playing time the players received.
91
Gilbert and Trudel [15] described boundary and internal role frame components. Boundary 92 components were 'situational factors that influence an individual's approach to coaching' (p. 29). In 93 contrast, internal role frame components were the personal beliefs about coaching which were 94 influenced by the boundary components. Examining both components of the role frame is useful 95 because it recognises and enables examination of the internal as well as contextual nature of coaching in 96 relation to issues such as doping and anti-doping. The traditions, beliefs, and values within a sport in a
97
given country, what is considered acceptable practice (or not), may be important boundary components 98 that influence how coaches work with athletes and in particular how they engage with anti-doping.
99
Research with Scottish athletes [2, 11] suggests that they perceive British sports to be predominantly 100 anti-doping. A specific factor of Scottish sport culture that contributed to the anti-doping stance was the 6 close-knit nature of the sports community which led to high risks of stigmatisation should an athlete 102 recieve a positive test. Therefore, examining how coaches from one country frame their roles in relation 103 to anti-doping will be useful to not only better understand the extent to which doping is considered 104 problematic and how it is addressed, but also to unpack the relative importance of the cultural context 105 in anti-doping.
106
Schön's [1] 
165
The focus on Scottish coaches provided valuable insight into anti-doping beliefs and practices 166 within a devolved performance sport system. As set out above, performance coaches in Scotland not 167 only contribute to the Scottish sport system, but are also part of the GB system through the devolved 168 network of home countries. In order for GB to have a holistic approach to anti-doping, all aspects of the 169 network need to be committed to GB policies and thus this focus is important in understanding the 170 approach to anti-doping in a significant part of performance sport within GB. and uniqueness in coaches' views, all coaches were asked to discuss the same topics.
193
To ensure confidentiality and anonymity each coach was given a code (e.g., C1, C2, C3). When
194
reporting direct quotes, the coaches' sports were not identified. This was important to protect the 10 identity of the coaches because due to their roles (e.g., national coach) they might be otherwise easily 196 identifiable.
197
Data Analysis
198
The 280 pages of single-spaced transcribed interviews were coded and thematically organised 199 using the qualitative research software system NVivo 10 [20]. In line with thematic analysis procedures
200
[21] each author read and re-read the interview transcripts multiple times to identify meaningful units.
201
The concepts of role frame and reflective conversation provided a framework for axial coding. However, 
205
Through the initial data coding process 1714 meaningful units were identified. These were then 
211
In the following section the themes associated with the coaches' role frames and reflective 
220
Internal components
221
There were four internal role frame components that influenced coaches' engagement with 222 doping and anti-doping issues. These were: 'clean' sport value; approach to preparation and 223 performance; responsibility to athletes; and knowledge. The coaches recognised the potential they had 224 to influence athletes and therefore the importance of their own values and beliefs (internal role frame). 
259
The clean sport value, approach to preparation and performance, and responsibility to athletes 260 themes indicated a strong anti-doping coaching role frame was established. Gaps in coaches' 261 knowledge, and in some cases limited concern, however, presented a potential challenge to the 262 effectiveness of this role frame for guiding identification and action in relation to doping and anti- 
369
practical you can make it, the better… the run-throughs with the anti-doping staff were pretty good.
370
They gave the athletes and coaches a real picture of the process.' Coaches' evaluations, albeit subjective, 
375
Doping is not a problem in their sport and anti-doping has a low priority
376
Issue Appreciation and Strategy Generation. For the majority of the coaches (N=17) doping was 377 not considered to be a problem in their sport internationally and as a result anti-doping had a low 378 priority. The comment of C19 was typical for these coaches 'it's not an issue… it's well down the list… if 379 it became an issue then it becomes a priority.' The limited appreciation of doping as an issue also 380 influenced the detail in the coaches' strategy generation, actions, and evaluation. C22 commented, 'we 381 don't speak about it a lot… just expect that they don't take anything.' A common strategy was to leave 382 actions to the experts such as an anti-doping officer (if one existed in the sport) or a doctor. C14 383 commented, 'we have a doctor that is actually one of the athletes… she takes ownership… one less thing 18 for me to worry about.' Education of coaches could be used to assist coaches with strategy generation, 385 however, many coaches commented that they had not received any formal anti-doping education and 386 their own education was not a priority. C6 commented, 'me, as a coach, I've never really had any 387 education… but I don't think it's an urgent thing.'
388
All these coaches, however, did identify other doping-related issues, particularly inadvertent 389 doping through medication, supplements, and recreational drugs use. Related to this concern was the 390 recognition by some coaches (N=9) that anti-doping control procedures were now part of high 391 performance sport and therefore an issue that had to be dealt with. C1 commented 'it's been 392 established now as the way of life for a professional [sportsperson] because you get drugs tested and 393 that can happen at any time or any place so we deal with it.' Generally, there was little concern over 394 systematic doping, rather the coaches were concerned that athletes might 'get caught' as a result of 395 having done something that unintentionally led to banned substances being present in their bodies.
396
The coaches' appreciation of these doping-related issues (control procedures and inadvertent 397 doping) lead to generation of strategies connected to dealing with these issues rather doping per se.
398
Several coaches admitted their approach was not particularly systematic and more reactive to situations 399 where the likelihood of testing increased (e.g., proximity of a significant competition), or if inadvertent 400 doping became prominent (e.g., travelling, taking medication for illness). C9 commented that he was '…a 401 bit more of reacting to [it] a little bit rather than being proactive.' C13 described the approach as 'a bit 402 ad hoc.' Two coaches, did however, describe more systematic approaches to address the issue including 403 discussions with other coaches or staff about 'the reasonable checks and balances that we should be 404 putting in place [and] how we could fit that into the programme' (C3). For one coach this was a result of 405 awareness that there were consequences for coaches if an athlete failed a test.
406
Action. Consistent with the issues identified, most of the coaches' actions focused on raising 407 athletes' awareness of doping control procedures and the risks of inadvertent use through medications.
19
C9 explained that 'we do some stuff, more on the procedures on what would happen, more on just 409 awareness of, you know, you can't just go and take something without actually checking that it's ok. ' 
410
Informal conversations were commonly used, with coaches preferring to keep the topic 'low key'. C5 411 didn't 'want folk to think that there's an oppressive regime, you know, you mustn't take this, you mustn't 412 take that, but we generally try and hint.'
413
Evaluation. As a result of the more reactive, less systematic approach adopted, there was only 
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The coaches' beliefs about how sport should be prepared for and 'played' have much in 
457
This culture appears to also influence coaches.
458
In contrast, however, perceptions of athletes being 'safe' from doping may place coaches and 
470
The anti-doping role frame of the coaches in the current study, whilst important, was not 471 sufficient to ensure action. This may have been because the boundary components also contributed, in 472 some cases, to complacency and anti-doping being assigned a low priority. It may also be due to issue 
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All coaches also identified and acted on issues, not related to systematic doping, but rather 484 focused on dealing with doping control procedures and avoiding inadvertent doping. Therefore, doping-485 related issues were 'set' but they generated different reflective conversations. Identifying and acting on 486 these related issues may be explained only in part by the coaches' anti-doping role frame. Perhaps more 487 salient were the role frame components that reflected a sense of responsibility to the athletes and 
498
Limitations and Future directions
499
Whilst no research is without limitations, it is important to recognise that the coaches who 500 participated in this study volunteered. When dealing with value-laden topics of a sensitive nature such 501 as doping it is reasonable to consider that those who volunteer either hold or will convey a view that 502 reflects the socially desirable answer. In this case an anti-doping stance. The fact that coaches were 23 willing to discuss the topic and happy to disclose, in some cases, limited knowledge and/or involvement 504 in doping prevention suggests the coaches were providing a 'true' account of their beliefs and actions. 
519
The coaches in this study were to a greater and lesser extent actively involved in anti-doping 520 activities with their athletes. However, their interest in anti-doping education specifically for coaches 521 was limited. Role frames, like belief systems, are tacit and therefore coaches' may not always be 522 conscious of them [1] . Therefore, exercises that raise coaches' awareness and enable them to review 523 and analyse their role frames may be beneficial in critically examining the underlying components that 
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to foster 'clean' sport. For others, however, an anti-doping role frame was insufficient to ensure action.
537
Role frame boundary components, although largely supportive of an anti-doping stance also contributed 
